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SL°)v] ^fr T}<£*}7fl ^-5>fe #^,§- 2|-g- ^s^c-fl A> 

-§-€ ^ -8-2Ma-*]-8- ^^a. 

a*. ^ tpj^. a>-§-^ ^ 
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*l M-Mr^l -rKE*ll ^ ^ zl ^ll^ 1 ^^ {Hyaluronic Acid Derivative Gel and Method 
for Preparing the Same} 

<i> Tgxgg. is) <£^#°\ o>p]c o. £ ^ ^ ^ zl *flS*J-^H ^rtr 3-2-^, ^ #>*fl*> 
— #-§-<3} S^ofl ttj-^f £41 *fltb sm-f-l-^r -^-£^1 

^ ZL *fl2:#lHl ^]t}-. 

<2> ^^-Er^CHyaluronic acid)^r - = -x-^V 1 ?! (N-acetyl-D-glucosamine)^ 

^-^^^(D-glucuronic acid)AS. o] ^ ^#^7]- ^^.^.S. &^cr 
*Hzz.£-7} f^S, 917- 2\ ^1 ^fl^. ^7}^^ *1 
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^^0020044261 2003/5/28 
*]^^ *fl 5,399,35121^^^ 4^ ^a^-Sr Tfl^JI & 

**>*^ °>^17]7> €^1|*Rr # S*W 6 1 6 HHSf *hg-* *«fl ^S)<H *)]3E:SM, 

*>4. **i & -b-3e.^i^ i^i tfl«fl sbg-a- 
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* «HE «hg-^ 2^ ^ <tofl rfltb ^HH #^ 

<9> ig-igoj -B-SSfl ^ ^lS^^r ^l^€-^> ^7]7> ^flSRf 

^ ^# 0 l^^-§: -8-5-1* 3, e^Sfl ^ ^-g-71, # 7>s^ 

-M ^^llt!: ^^Hr 3).^ ol^^lt^. ^- 7 ) 

<10> ^6\] 4s f)o a V^A>o] o. £ ^] ^ c>^l7l» ^ # fl-W 

* ^^-a^*>fe #7)], ^IH^]^ 7>S^.Al7)« #^*Rr ^1, £ %^5Ha 7>S 
*hAl7]^ 0>i?l7]» «>-§-Al^ ^)]S^Cf. 

<12> ^-71 *| ^■W^ ^r-§-^£^ 0.05 mg/ml ifl*| 50 mg/mlSl «HM*>t}-. 

17-6 



^^0020044261 ^^ 2003/5/28 

<13># 7 ] *|OT^hfr 500,000 ^x] 5,000,000^ £t>)-^ 'gflSl ?M ^r^W". 

f^Hl^^ *mW4>3 -fK£*f|is. °l^<H*i^ -M£M*n=h 

tfl^H ^>s^-A]7l 4^ Hl-ir 6 l 0.01 ifl^l KXM ^Sl* ^7}*Hr ^o] «>^- 

<17> -#7] l-oj) ^-3(3-i=H m 0 }^ i^5.s|)7r = iL^ o] n] e ^>o]^s.#^e)-c>l=. 

(l-ethyl-3-(3-diraethylaminopropyl) carbodiimide hydrochloride, °]^} 'EDC'ef tb 1 ^.) 
^ #-§-^£.7]- 0.01 mg/ml xfl*| 20 mg/ml^ igfls. ^7>S)^ %o} «>^*> 

<i8>^"7] ^-*>^l=^-Al^Aioip]c( N _ Hydroxysucciriimide) a]*} 'NHS'e} WJtt ^ 
0.1mg/ml *4)*1 20mg/ml^ fJ^S SjlE^- ^7>^- ^ &c)-.. 

<19> £ tJ^J^V -fj-ssfl ^ <iofl tflSfl Jf-o]tr ^.ol^ 

** ^ #^-§r ^ $14. >8-7l -^e) ^S^r 25TC xfl*] 

130*C7l- h>^-3|*1-J1 401C ifl*) 80"C7> cl u>^a|«l|-t|-. <t^sj 0.5 ifl*J 144 

^m<>] W>^*Vcf. <t^S] ^7>^ 3^r 
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^^0020044261 #^ 2003/5/28 

<20> £ i^ofl 4s. ^Mr^r ^ ^l*H #-§-3lii^fe1 ^ 

z\, *>iH3 -as^^iM, s^snBfljt), # -g-pfl ^ ^ 

3^ ^, *fl-g-°l *V7l ^ahh ^«fl ^S]^ ^ o>tJ|4. 

<22> [A^o| l] : 71 ^1^^ -B-S^l €3 ^12: 

<23> 71^^ ^] -fj-SL*)] ^]^>7l ^*fl, «>-§-^7} 5.0 mg/ml 

7> t!: *]^^ (^-7f^ : 500,000 2,500,000: LGCI) ^-§-^<Hl ^ 

f^7l- 1.0 mg/ml7> 7]S-ar (£-7>^ : 300 tfl*] 1,600: -fr^wM-S-) ^-§-^^r 

%7}*}ct\ M*Vf>}$lv)-. ^"71 ^^-^ofl w>-§-^£7V 3.125 mg/mH EjS.-^- EDC^f ^ 

^ wV-g-^£7> 3.750 mg/ml <>1 £);£-!=- NHS* ^7>*H JuH^}^. EDC^ NHS^ ^7> 
^, 25'C°1H 3Al^oV w>-g-^ ^ ^ 030^0^. aja^. ^sfl 

^7>*M #3. 5L^- ^eJHH «>-§-Al?J ^2)-, ^ol 

<24> [^aHI 2 ifl*] 5] : ?]S.*V$- -fK£*l] ^ ^ 

<25> 7m^>3i|- ^-i^l ^ ^^«>7l ^Sfl, ^£7> 5.0 mg/ml 

7]- ^^€r^r M-S#(^>%=: 2,500,000 ifl*l 5,000,000: LGCI) ^-g-^l S. 
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7]2im s|f^£7} tq-oj:^- 300 tfl*| 1,600: -fr^v} 

^7}^ 5Z&?>}<%t\-. ^7} ^°J\o\] H>-g-^7l- 0.625 mg/ml^l 

SlJE-if EDC^r ^-§-^£7]- 0.750 mg/ml<>l NHS» ^7}^ iH^*]-^. EDC 

NHS^ ^7> ^, 25 0 C^^ 17^1 ^<?> ^V-g-^r ^^rS^. <^7H 2}^§v£7> UH 3 
i-If NaCl^: ^7>^JL, ^ ofl^^g- ^7>^ *1 -rr 

51*111- ^^m^f. ^^il-^r -§-°-HH £r^*H ^ ^ £^r$^r. £2^m 71 s. 
AVsj- -5]^^ -fK£*lH tfl^H ^^£7> 10 mg/mH Ir-fr ^7>^, 

1- *fl7| ^- ^^(Wwet)-i: ^*\<&A. ^, 120C*lH 45^-g^ «J"*1^H 

^IH^^ -R-^l^ ^ (Wdry)-§r #3S r £c|-. <>]* cf-g- ^o\) tt^ 3g 

(swelling ratio)* Tfl^SiJL, ^ ^^r* S q-^SM. 
<26> ^&£.(Swelling Ratio) = Wwet / Wdry 
<27> i] 







T-I^Kmg/mU 


^^ri(Wwet / Wdry) 


2 


5.0 


0.125 


18.8 


3 


5.0 


0.250 


30.8 


4 


5.0 


0.500 


58.1 


5 


5.0 


1.000 


>100 



<28> [^aH] 6 *fl*l 9] : 71 *lt^ -fK£*l] ^ ^ 
<29> 7l£A>3}. ^St% *)t^M -fME^fl ^#*>7l ^«fl, ^r-S-^£7> 5.0 mg/ml7> 

s)£^-^r M-M#(^f^: 500,000 ^*1 2,500,000: LGCI) ^-§-<*Ml 



17-9 




'0020044261 



^ 2003/5/28 



^7} 1.0 mg/mH E)£^ ^^(-g-^: 300 ifl*l 1,600: =r-§-^# ^7>^> 

^ SI^:*>^cf. #71 «-°3M] s 2 cfl 7l7^ ^ ^-o] tj-oj:^. v^sj EDCS ^ nhs^. ^ 
7>«m S^^^. EDCfif NHS^ ^7> , 25"C*1H 17*1 T&-§-g: x]^^. 

^7H1 ^f^£7} 1BH 5]3ES- NaCl-t- $7>*fclL, ^-^s}^ afl^t** $7>SH 
4 SIW-M- -H-^l* ^^>^q-. -§-«HH ^1^ ^ ^ 

v}^. Sa^laQ 7lS^ ^€ *1 W^S: -*K£*)H tfl*H ^f^£7} 10 mg/ml°l 
^7>*>5I^ nfl, JL 2«^1 7l*m 3^ £°1 
<30> Zj-^ofldfl °l*j) ^<H^| 71^3}- ti>^Jg.tfflo} 

(complex viscosity)* el^EKRheometer , Paar Physica)* *HJ-*M 0.1 Hz, 25C^l^i 
^*}<%JL, =L ^7] S. 2^ 

<31> 2] 





EDCUg/ml) 


NHiS(mg/ml) 




10 mg/mH S)£4 * W 


6 


0.000 


0.000 


520 




7 


0.125 


0.150 


560 




8 


0.625 


0.750 


1,200 




9 


3.125 


3.750 


5,000 





<32> ^A]afl 10 : *o>Afl^j|.^ *1 ^3 

<33> §1 ^f-B*>-§- pH SE^r pH 3:7^*1 fEt t^Hll^l- SL^^M 

e a>*M ^*>7] 41 *H 0.2 ^fl*l 10 m Na0H» *> 

-§-«H 25r vfl^] 50TC<M 1*1 TV ifl*l 30*1 7> ^-g-Al^tf. n ^sf 

W^^7} i% ifl*l 40% ^£.^1 t<JWi^^ «I 6 WJI 

2)^£7> 10 mg/mio] sq^-a- «H f ^^JE7> 2.4 mg/ml°l EDC 
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» ^JL, s)^£7> 2.9 mg/ml^l NHS» 25°C^Mi 3 4#^'£ SH-^MjL, 

$*\m * #S Aj^l 44 ^1 ^€ ^"^1^4. 
<34> [^Al^ ii] : f^Hli^^ *m«^4 4^4 ^IH^^ -fK£*ll ^4 
<35> fo}A|t^H7} 1% vfl^i 40% ^i<y ^1 ^^^4 ^1 ■gW-i* 4^# (^r 

4^: 2,500,000 44 5,000,000)* 44 ^^^-£7} 0.5 mg/mH s\5.^ ^-g-^ 
* ^ ^, ^^£7> 0.2 mg/ml4 s\S.^ EDC4, 4 #^4 0.24 mg/ml °) 
NHS» 25°C<>fl4 3 ^b-g-Al^l ^, ^44-3. #2: 4*1 44 ^4 

<36> [^ofl 1]. 7lS^>4 ^4 -B-^l ^S] -8r£S.^ ^ 

<37> ^A]oJ| 5j 7 ^ 8°fl4 *l]££4 ?lJ£-£4 4^4 *]OT*4J: -fKE*l) *S4 fE^t t 
o>^.7l 4*fl4 25°C vfl4 75°C4 ^4<>114 ^ 7 ].a171^ ^^.xfl^* 4-§-4°3 

0.1 Hz*114 444 *^#^* ^^JL, 44^ a 3 44 54 4:4. 
<38> ^A]<m 5^ 4 -fKE*fl €^ 4 60°C^1^^ ^^4 -£°14 

4^°1 pfl-o ^6. ^^5)^ 74 §]tf^ ^ ^BrSL 

^7H1 44 ^^4 J£4^ 4^4^r ^H§* ^£4. a*, 

84 -fr£*H 25TC 44 75t: ^*HH ^4^4 ^44 44 & 

^s^sH 4€- ^4 ^3 ^44 44 #33^* 444 

£4. 
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<39> is. 3] 









1 £4L i-treli(Pa) 


25 


51,000 


30 


11 


30 


49,000 


29 


11 


35 


46,000 


27 


10 


40 


42,000 


25 


9 


45 


37,000 


22 


8 


50 


37,000 


22 


7 


55 


53,000 


33 


i 6 


60 


56,000 


35 


5 


65 


496,000 


310 


38 


70 


1,130,000 


706 1 83 


75 


13,741,000 


8,226 g 2,665 



<40> is. 4] 



CC) 


^"11 'S. LSI ~l ' J — 1 






25 


980 


0.1270 


0.603 


30 


833 


0.0996 


0.515 


35 


713 


0.0782 


0.442 


40 


552 


0.0616 


0.342 


45 


467 


0.0467 


0.290 


50 


416 


0.0393 


0.259 | 


55 


348 


0.0339 


0.216 


60 


312 


0.0385 


0.193 


65 


277 


0.0319 


0.171 


70 


249 


0.0386 


0.152 


75 


244 


0.0545 


0.144 
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<4i> [5. 5) 



f-gf^CO-l Hz 



25 



16,000 



9.8 



2.55 



30 



16,600 



10.1 



2.46 



35 



16,800 



10.3 



2.34 



40 



16,900 



10.4 



2.28 



45 



17,200 



10.6 



2.22 



50 



17,500 



10.8 



2.18 



55 



17,500 



10.8 



2.18 



60 



17,600 



10.9 



2.04 



65 



17,800 



11.0 



1/99 



70 



17,700 



11.0 



1.98 



75 



17,400 



10.8 



1.92 



<42> [>sj^ofl 2]. -fK£*l] ^ ^£ ^Aj 

<43> ^X\d\) 2, 3 ^ 44M "&1 -B-5L*)! ^ 60°C^]Ai 36 ^^o> «j- 

^ 3^*1 ^ fe^r £)&t}. E|^.tflEf» A>-g--3r>^ 25 ,, C, 0.02 Hz^a^ 



<44> 6] 



oil 




2 


475,000 


3 


710,700 | 


4 


127,610 



(0.02Hz) 



<45> [^tgofl 3 ], t}-*^ <g^^ ^ ^oJ-Jf-^A}. o.S.jSj] ^ 1§Aj 

<46> 5 * -*3aH 7 9«\]*] •£} -fr3cJfl#* 25t?<Hl 

130t^H 0.1 Al^> iflxl 72 Al^o> <^a)^ « 4^ ^ ^#Aj^- ^.0]^. ^ 
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<47>0.01Hz ifl*l 0.1 Hz^ Sl^^lH^l Complex Viscosity = lOOcP 20,000,000 cP 
<48> 0.01Hz 0.1 Hz^l ^^MH^l (Storage Modulus) = 0 Pa 

20,000 Pa 

<49> 0.01Hz xfl^l 0.1 Hz^ ^^MH^I 5--^^ (Loss Modulus) = 0 Pa 5000 Pa 

9in $k ^ ^ s^hhs. *fl^ ^h§# 7>^it}-. ^s^i 9i 

*|, -iHH\ ^5L^ ^<>1 -f^H ^ *r-§-3^ -fr^oM-S- =t. " 

^$Ji2:g-, ^# ^ -§-£5. 4 s 

s.a^ ^ ch ^] ^ W-^^r ^<#tt ^2^-1: o_JL*| , oJofl ^ 

o] Aj-ol^- rfo^ .g.^<q ^I^^av -B-£^l* ^]2^r ^ fl^ffe #3* 7V*|jZ. 
C^uJ. ^t^o) §1^^ 1^1] tfl^fl cf^fjlS s-oltb iL<>]^ # 

tq-^tb ^-fr ^-Sfl ^l2« ^ ^8-§- 7 r *l 
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^7] 7>S^-Al7l# %^3Wr ^ 

#71 %^S?-€ ^ = ^17]^ 6>ol7l» i&-§- X| 7] 71 

2] . . 

^7} *\<g^*v-£r siaw-a ^-s-, -&i •a-s.-H-, 

3] 

«l^€-t>^ ti>-§-^£^ 0.05 mg/ml 50 mg/mlSl ^-fe *1 
4] . 

^-71 500,000 tfl^l 5,000,000^1 ^7^ ^^tl #-g- ^8-2-3. *ltf 
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I^t 1 * 5] 

*1 1*41 

o) al^ol o.Ol ifl^l 100*1 ^7>^ ^ SHr -fK£Sf| ^ 

*HS*^ . 
[^* 7] 

#71 7]-s4a17]^ «H3*^- l-o)] 1 -3(3-^ 4|lia}*l^H^)ni^^ 0 H^ *H^^-« 

£4b -^£^1 ^ 31)2:*^ . 
[^T 1 * 8] 

7*41 $t<*\*\, 

£7> 0.01 mg/ml ifl*| 20 mg/ml^ ^7>S|^ ^$°-S. *>fe- «1W 
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i^^r 91 

^7} ofl-^o] ^A] o] u] e s|# «>-§-^3E.7> 0.1mg/ml 20mg/ml^ 3 2. 

[^T 1 * 10) 

1^ ^IHI 3*fl -R-JE*fl 25*C ifl*| 130t:4H 0.5^^ xfl 

11] 
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